New N-phenyl-4,5-dibromopyrrolamides and N-Phenylindolamides as ATPase inhibitors of DNA gyrase.
Following the withdrawal of novobiocin, the introduction of a new ATPase inhibitor of DNA gyrase to the clinic would add the first representative of this mechanistic class to the antibacterial pipeline. This would be of great importance because of the well-known problems associated with antibacterial resistance. Using structure-based design and starting from the recently determined crystal structure of the N-phenyl-4,5-dibromopyrrolamide inhibitor-DNA gyrase B complex, we have prepared 28 new N-phenyl-4,5-dibromopyrrolamides and N-phenylindolamides and evaluated them against DNA gyrase from Escherichia coli. The most potent compound was 2-((4-(4,5-dibromo-1H-pyrrole-2-carboxamido)phenyl)amino)-2-oxoacetic acid (9a), with an IC50 of 0.18 μM against E. coli gyrase. A selected set of compounds was evaluated against DNA gyrase from Staphylococcus aureus and against topoisomerase IV from E. coli and S. aureus, but the activities were weaker. The binding affinity of 2-((4-(4,5-dibromo-1H-pyrrole-2-carboxamido)phenyl)amino)-2-oxoacetic acid (9a) to E. coli gyrase was studied using surface plasmon resonance. In the design of the present series, the focus was on the optimisation of biological activities of compounds - especially by varying their size, the position and orientation of key functional groups, and their acid-base properties. The structure-activity relationship (SAR) was examined and the results were rationalised with molecular docking.